The comparison of pulsed vs. dc arc operation for nitrogen and argon shows a shift in charge distribution toward the higher charge states for the pulsed case. Tests with various magnetic field shapes along the arc column show a significant increase in high charge state output for a uniform field compared to the case with a field low at the cathodes.
. The average arc current was 8 A for both cases. kc voltage was 500 V for dc and somewhat higher for pulsing. The dc output of N5+ is increasing with arc current in this region, so a current near the maximum rating of the supply was chosen. For the pulsed case a 33% duty factor was chosen, with 1 ms pulse length and 3 ms period. It is interesting that pulsing shifts the charge distribution toward the higher charge states, as expected, giving a factor of 2-3 more Ns than wlth dc operation.
Another interesting parameter is the mirror field current. An experiment was reported by Bennett and Gavin3 in which the field was lower at the cathodes than at the center of the arc column, to allow higher power operation. However, the high charge state output was much less than with a uniform field. Also Burrows and Green observed4 that a low field at the cathode performed poorly for high charge states. Since we had been operating another version of the source in this magnet without mirror coils, we wished to find the importance of going to a uniform field. Fig. 5 shows the intensity of N5+ versus the mirror coil current.
The results, like those of the other groups, show a significant increase in output when going from a field about 50% lower at the cathodes to an approximately uniform field. The gas and main magnet current were optimized at each point. The N5+ increased a factor of 4-5. It was hoped that an even larger mirror coil current would provide ion reflection near the cathodes and give longer confinement time and higher charge states. The data tend to verify this, but there was too much loading of the high voltage supply to go much higher at present.
The tests done for nitrogen were repeated for argon. Fig. 6 shows charge state distributions taken for dc and pulsed conditions. The arc current was set at 3.5 A for both dc and pulsing operation. This was approximately optimum for Ar7+. The voltage was about 700 V for dc and higher for pulsing. The results show a shift toward higher charge states with pulsing, similar to the nitrogen data.
The last result obtained here is the dependence of Ar7+ on mirror coil field, shown in Fig. 7 . The results again show an increase of output with increasing mirror field. A decrease in the minimum gas flow necessary to sustain the arc was observed as the mirror current was increased for the dc case. This is interpreted to indicate a longer confinement time. 
